Abstract. In this manuscript, two type of new oscillation criteria are obtained respect to coefficient a/t in the following Eq. (1.1). In the subsection 2.1 considered as o,k > 0. In the subsection 2.2 allowed it to be an oscillating sequence. There are no results for the oscillation of second order difference equations with oscillating coefficients up to now.
Introduction
Recently, the oscillation and nonoscillation problems of second order difference equations have recieved a great amount of attention. This is probably due to the closeness of such phenomenon to those of the analogous differential equations. In addition, these equations have many applications in physics and in other fields (see [1] [2] [3] [4] [5] ). Particularly, including neutral and delay terms equations find numerous applications in natural science and technology [29] [30] [31] [32] [33] [34] . For instance, they are frequently used for the study of distributed networks containing lossless transmission lines. In this paper we consider a class of general second order nonlinear difference equation with general nonlinear neutral terms of the form ( 
1.1) A(pkF(A(yk + akyk_T))) + qkG(A{yk + akyk.T))
+ H(h,yk,yk-ri,... ,yk-Tn) = 0
where k G N, and obtain two type new oscillaion criteria respect to sequence ak > 0 in the subsection 2.1 and it is even an oscillating sequence in the subsection 2.2. There are no results for the oscillation of second order difference equations with oscillating coefficients up to now.
The following conditions are always assumed to hold:
i)
Pk > 0 and q^ > 0 for every k G N(fco) where N(fco) = {fco, fco + 1,..., } and k 0 e N, u) F : R -> R is a continuous increasing function such that uF(u) > 0 for ii/0, Hi) G : R -> R + is a continuous function such that 0 < m\ < G(u) < m2 where mi and rri2 are constants, iv) H : N(/co) x R n+1 -> R is a continuous increasing function with respect to VO, ..., further H(k, VQ, V\, V2, • • •, ^n) has same sign with respect to VQ, VI,V2,..
•, v n , v) r, ri,r2,... ,r n G N(l) and (k -T) -• +oo , (fc -r^) -> +oo as k -> oo for every i = 1,2,..., n.
Choosing Eq. (1.1) for this study is motivated by the numerous research on the oscillatory properties of several particular cases of Eq. (1.1). For example, the linear difference equation
has been studied by [9-11, 15, 26 [28 ] .
Recall that A is a forward difference operator which is defined by Ay(k) = y(k + 1) -y(k). Throughout this work we imply y(k) = yk.
Let a = max{r, r^} , i = 1,2, ...,n, and No be a fixed nonnegative integer. By a solution of Eq. (1.1), we mean a real sequence {yk} which is defined for all k > No -<r and satisfies Eq. (1.1) for k > No-A solution {yk} of Eq. (1.1) is said to be nonoscillatory if all the terms yk are eventually of fixed sign. Otherwise, the solution {yk} is called oscillatory. In this paper, we shall be concerned only with the nontrivial solutions of Eq. (1.1).
Main results
2.1. Oscillation criteria for the case of 0 < ak < 1. We consider the coefficient ak as 0 < ak < 1 in the following Lemma 1, Theorem 1, Theorem 2 and Theorem 3. Therefore we can find a > k3 such that
Then from Eq. (1.1) we have Assume that Az k < 0 for all k G N(k4). Summing up (2.1) from k4 to k -1 we get (2.2) pkF(Azk) < pk4F(Azk4) = -c < 0 (c > 0) for all k G N(fc 4 ).
Then from (2.2) we have
Then from (2.3) we obtain If y k < 0 for all k G N(/ci), then similar reasoning implies a contradiction. We omit the details to avoid repetition.
• I = 1,2,... , n and all K G N(A;2) . Hence, we can find any function 
Then we can rewrite (2.14) in the form

H(K, A ZK, \ZK-N > ^ZK-R2 > • • • > ^ZK-RN) > 0KHI(XZK, XZK-N, XZK-R2, XZK-M) >
Therefore considering continuity of H\(VQ, V\, ..., V2) and since ZK > 0 is increasing, we have lim inf Hi{Xzk,Xzk-ri ,Xzk-r 2 ,---,Xz k -r n ) = HI(S,S,...
,S).
K-»00
Thus, we obtain 0 < H\(S,Ô,... ,S) < +00. Choose /J, such that 0 < P, < HI(S, 5,... ,5) < +00. Since yk does not tend to zero as k ->00 and it is bounded, lim infakyk-r = 0. Therefore zk[c>0ask->00. Hence we find a sufficiently large > k\ and a constant A (0 < A < 1) such that
Therefore we can find a > such that Proof. Suppose that yk is nonoscillatory bounded solutions of Eq. Rest of the proof is all similar to the proof of Theorem 1 in the section 2.1.
• Proof. The proof is all similar to the proofs of Theorem 3 in the section 2.1. Therefore we omit the details to avoid repetition.
•
